(19) B*@43S*ff (JP) 




( A ) (n) »»ajpttH« 

#P^1 1-2 4 6943 

(43) 11^(1999)9 fl14B 



(51) Int. C I 



F I 



C22C 


38/00 


3 O 1 


C22C 


38/00 3 0 1 Z 




C21D 


6/00 


■ 


C21D 


6/00 2 




C22C 


38/18 




C 2 2 C 


38/18 






38/26 






38/26 




C23C 


8/26 




C 2 3 C 


8/26 








ifeliJfc R*H<D& lO FD 




(£ 7 H) 




(2D mmm*k 




**@I¥10-64110 


(7D mmx 


000210986 
















(22) aagia 




*FfiS 10^ (1998)2 27 B 




SSlllt€^MrfT^E«|^0r^_t^Ba68# 










(72) 














«^MrtT^B«S^PT^J:^BB68#«fe 






















(72) mwm 


I&EB 


































(72) 














«^mm^E«l?SBr^-h^Ba68#i& 






















(74) itmx 







(54) imwcozm Ka«#r#to»tf*a>aui*i* 



(57) 

HfltMr:«MM«c^CJ:V« tfc3fe<D*><D<fc 

[fflfe^R] l«tLt, C : O. 5-0. 8% (M 
git) % S i : 1 . 2 — 2. 5%, Mn:C 4~0. 
8%. Cr :0. 7~ 1 . 0%. A I : O. O O 5%Jsl 
T% T i : O. 0 0 5%timot % ®*#&J5tta 

U u-f'J>^t£. Mt*M£IW. M*L<(i480 



(fcgf/im*) 




®t * S 



J 



I 



1 

[St^Hl] SSttlcLTC : O. 5-0. 8%. S 
i : 1 . 2 — 2 . 5%, Mn:0. 4 — 0. 8%, C 
r : O. 7-1. 0%^WI, &t®F e&V^*!M&} 

O. OO 5 96 BIT* i ^*fSA<0. 0 0 5%WTT' 
fcot, fc*#&EtfHSE&A< 1 5|imT*fc>5^IC % &A 
*UMf&&&£ 9 5 0°C£Lt 1 1 0 0 0 cmT<t LT&Aft 

[IS*«2] £tffflfi<£f::« V : O. 0 5-0. 1 5 
Mo : O. 05 — O. 5%, W: O. OS — O. 1 
5%, Nb : O. 05 — O. 1 5 %C0 o *> 1 flfcU: 

ivc. Big*— hM*«2fsr-i ~5%-e&£ti 

IVC. «»gA<0. O5/*m&JLT*fc£&<b1fc0)|fl|$rt 

jsi -3<z>iNr^fcgai£a)i^5t^#{^. 

C8tJfcJS5] ^<b&ll£4 8 0°C^±T*fT£:l\ £65 
®££H v 9 0 0ia-t<tLfct»3fcJg1 ~4<Dlv«lAMC 

[S#®6] MfiltlcLTC : O. 5-0. 8%. S 
i : 1. 2 — 2. 5%, Mn:0. 4 — 0. 8%. C 
r : O. 7-1. 0%££*fU SSSflF e&tf^WSItt 

O. 0 0 5%tlT, I^T i^ttMO. 0 0 5%OTt' 
fcoT. S*#fcjKfl-«E&A< 1 5^mr-fe^>^fC. &A 
;h,*o&;E&£9 5 0°CJU-tl 1 0 0 0 cj*TF£:LT&A*l 

[IS3JOB7] $ttfflft<SC:« V : O. 0 5-0. 15 
M o : O . O 5 — 0 . 5 % % W : O . O 5 — 0 . 1 
5%, Nb : O. 05 — O. 1 5 %(J> O *> 1 ffJ*Ui£ ^ 

[it^jge] i&AtLmmtzt$i\T* Ai^i 5o°c 

/s e cfeJL±-e, 1 1 0 0°ClsJLTT*T (°C) = 5 0 0 + 
750-C <)&3ftfi%) +5 O O • V (/N't^OAS 

%) T-)k&z>&m&L± <fc*£u 9 5o°cm±) <oi&m 

[R#JK9] tfcflL&IllCfcLvC. to&j$£l 5 0°C 
/secW±t\ 4 5 0 0 C-6 0 0°Crc*D^L. AQSftii 

m^^o^^m^tz^m^^xom^ 1 5# 



(2) 1 1-2 46943 

2 

(liJfcill O] &®*I£A<H v 9 O OJU-b^fca^ 9 
(C, g<b&ll£4 8 0°CJa±-C?frfc9liJfcJS6-9(DlA 

[0001] 
[0002] 

izizmttzm*<o\,7->'<-m cswo-v:Jis G356D , 

V : JISG3565) , fttf. #l#teffl^gzi>^nA$?*.Y 
;u^f>/<-|& (SWOSC-V: JIS G3566) *4<JH£$frT(^ 

[0003] JS^«SI&lj:jt35«HICD«^ < fcy, 

wzmm^tixi^t^ z\tih>tzMLTX$ <ti-$i-z> 
<oi)<m{*<D&^itx~&i)^ mwzmtfL+z&m&iz'Dis 

[0 0 0 4] C<Dfc*K ^tftoffltattfCOt^Tt. 

U£thXl\*> 0 Mx.lt. ftBWS- 1 7 6 7 3 0-^4*« 
Xl&* IS%T'C :0. 5 — O. 8% % S i : 1. 2 — 
2. 5%, Mn :0. 4 — O. 8%, Cr :0. 7 — 

1. o%£^&u «»f e&tf^W&W^lfe&A^tfc 

30 y. ^pT&M*$e&T*&*A i ^sa^o. o o 5%& 

T, ^Ti^tfi^O. OO 5%iaTT?fc^gifC^Att 
to&Sg£9 5 0°CfeLi:1 1 O 0°C&T£ LTttAtt& 

««HfCV : O. 05-0. 1 5%^^$-tJrfc^^;U^ 
Ml (H*«[2) . ^(CftJ^TMo : O. 0 5- 
O. 5%. W:0. 05 — O. 15%, Nb : O. 05 
-O. 1 5 tti 1 &feLt£^f£l*fc:;f 

40 l^-ttiiiiAfC&^ftHa 3 ? 9-7 1 843 ^^«ir*(*, 
2) 0 c^^T*li*fc. ^A^ML^irfct>r, IS 

^sa<o. os Mm u±x*foz>#iim<»&mto&mt^ 

t>-£Xt£l^£l.Xl^ (8S*^5. 6) 0 fit, * 
(V&teft&iklj&tLX. m*mi> 2. 5. 6<Dt|£- 
50 tC{±^A^j|RLXg«C^lt^^ML^AQ|Sfti$Sl 5 0 



3 

°C/s e c Jil±r*4 50-6 O 0°Cl::fr]gfcU *Qg&&§& 

*UH&£*D&&£ 1 5 0°C/ sec 1 1 o otm 

Tt*T (°C) =500 + 750 • C (g££iS) +5 00 

[O O O 5] 

^&<DS*35BJtIS*>A<t =6 o±5 1 ksi/m^t 
fc*cfc?tt*SyELm*5lc*fLT5 x i o 7 EIUA-hOSt 

[O O O 7] 

i ) ISifclcLtC : O. 5-0. 8%. S i : 1 . 2 
~2. 5%. Mn:0. 4~0. 8%. Cr :0. 7 — 
1. 0%£#*fU SSPFe&^IM^WbfiK 

y. ^prsw^^r-fes a i £?r£ft<o. oos%ia 

T, i^TfitfO. 0 0 5%JaTt'feot, 

5 4i mV&ZmtZ^ 
ii) &A*L*n&;&&£ 9 5 0°CUUt 1 1 OOtOTtL 

r m\*i • &n l £ fig l fc* -r t u 

COOO 8] CCt% -t£ i ) 0)f?tttS3(*MK. V : 
O. 05-0. 15%, Mo:0. 05~0. 5%. 
W:0. O5-0. 15%, Nb:0. O5-0. 15 

COO 0 9] ±Eii) <D&AW5I^L{£(D;i-*OU 

~ 5 % £ 4 £ ^ "T * t cfc t * o 



(3) ftffl 1 ? 1 1 -2 4 6 943 

4 

[0010] m&iz^ ±Eii) 0)&A*t&ML&<D;f-< 

;Ut->/<— mtZ&lsT* tft^&tfO. 0 5/imJilJir*fe 

*8Mbfc<*>faiai*lg&AV J§mi?5±t5V/^m 
[ooi i] -UEiii) a^bfcgfi. VLXomttolz 

t&LTl*tz*><Dtmm0)}&&T'fjte'iT*>&l^ 
10 [OOI 2] 

a^-oi^ (swosc-v) cfcy t&<. i. 2 

mtif<DmKm&mz&}&mtzi/? mitztzto. 
* zmz tz#>o>&m lss^^ y * b < -r a c 

[OO 1 3] ^LSg(D±gli, #(#te<$ffll$CD;gJ£ 
J:#f::<fc*$flia^b£fftitU ea<D^S!)^ffiitfc-r 

*o cttii. it^/cytt(Dr»i±rct^-r^o 
[00 1 4] mit$mi*&i&T*ffu?fe£mm(o 

•SSfek^x-ZHTl^tzo *mWV&. ±K(0iiy. >>u 
3 XD^-lbf^ffl fc<fc y LSS^±lf^ ^ t A*oJt£ 

j&ofco c^xfcfcy. &<t8kmm&*mmz±\fzzk 

[0 0 15] JiE<D&#Wfc®f§<0T. *^Qgr*(*JiE 
40 ^^8- 1 7 6 7 3 O^&lfftmiPO- 7 1 843^ 

<7)E«^ y r i^TicBt^f *o 

[0016] C:0. 5 — 0. 8li% 

o. 5toffcmT-it+Ktj:&&tfmt,tL?^ mzo, s% 

[0017] Si : 1 . 2 — 2. 5 J1S% 



1 



9 

* 



5 

&Z> 0 1. 2%^^T*(*^(7>+^^^<. 

[0018] Mn:0. 4 — 0. 8 MS% 
g^Raih-Ti)^ 0. 4%ifc^TM*^(D&£a<fr<. & 
[0019] Cr:0. 7 — 1. O Mfi% 

<, &lz^. o%£^jL££J£<b1fc(D@?g£ffl)flL, 5t 

[0020] V:0. 05-0. 1 5lfi% 

vit&mi.tiflz6iitto&mf$.l^ iMbJgtf:£lS;*;£i** 

[002 1] Mo : O. 05-0. 5 1S% 
Mo(*^RLB^|ret<b^^figL. SMbfgtft£ia:*;$-t* 

[O O 2 2] Nb : O. 05 — O. 1 5lt% 

[0023] A K Ti :0. OO 5MS%)slT 

tDt-tfK ^3IM^fi&&£(*l>;U ivTtttO. 00 5 
[OO 2 4] &A*Ungfti§& : 9 5 0 0 CJsJt± 1 1 0 0°C 

y. : &m&&i^2t*m&& : L±zi\ 9 5o o c*^t?i* 

v«&@fcSA</h£<fty. ^b4$i6<^ < «ftu-r ^ 0 * 

fc. 1 1 0 0°C(r^t^^^<Cfclt^V. W. Nbl* 

t?. 1 i oo°c^j@x.rt^tt<Drfii±, fsMbfgtftcDE;*; 

[O O 2 5] ^b*&*I : 4 8 0°CULt. &®^£H v 9 
O O VL± 



(4) fS&fj 2 ! 1 1 1 -246 94 3 

6 

^it&m**4 )^>'<-&m&tzftfrtiz>tzth. *<< 

c^<t^fc. c*Lfc<fcy. g<b*&H*i4 8 0 0 CiU_t,t 
t * O £ S X ft 9 - £ A < «I fiE £ ft o (D T*& * o 
10 [0 0 2 6] &brJ)^<b^jia?itt--flSfcA;^f-^:^^ ( i: 

*K^,*£tt<b£*i*. g<b*&*I<A*t^ cocfc^fc^jg 

-efr^C&lCjiy. SS (N) AUy^^l^SALW 
4 8 0 °C&LT0&&T-lZ*§£Wtfm £ <t f £ $ £ 

[00 2 7] h (r) : 1~5#fl$5 

to$:b<U< H 5%£|g**<ti#teteffl*<D^;u^>-tf'< 

h £51 fc & y ^fc y Si^g * feR£1± £ An £ T* & 
[0 0 2 8]«l^O. 0 5 u m\<k±0)mibto<Dmmto 

la^go. o 5 u ™&L±<Dm.itm*m&toizi*tt * 
ittof&f&ftmiztei^Ttemom&tttv&z. 

[0 0 2 9] C^lbOSSt-Xft-f hS&tf/XI* 

BHb&ficosisi*. ^(D^^ftSft^H^fc^y^f 

[ooao] m\hfom\~T.miztirtz>i&\titQmzM 

Ulis *QlHJiSSl5 0t/sectl±t*, 1 1 0 0°C 
l&TXT (°C) =500 + 750 ■ C + 500 • VC& 

**&&uu: (fc/*u 9 5 otm±) (DmmiztDm 

1 s&MtottZo 
40 [oo3i] j%*fna^*-eco^ra^i 5fj>mrti: ufttt 

m**SS*fr;Wa;Mb U ^146^^bL. tofSHSSAn 5 

0°C/s e eVLTX*&tlt*$itQmte'£X'<D 1 5«>P5T*+ 
»ftWb^C0@^T^fttN o *D^^A<1 1 0 

o^ia^r^n^iestftffi^bfc^ z>m&&it*>M&it< 

jgcy % T (°C) =500 + 750 • C+500 ■ 

[oo3 2] &\tii&mLi:mtzteiiz&mLijamzm 

Ltli, *Dgftj^^ 1 5 0°C/ sec fel-hTr. 4 5 0°C~ 
6 0 0°CIC*P^L. AO^^«b^(D^^ffll^fc^ 

50 mmife&X'Otiffflz i 5«>KJirt<tf *o 



(5) 



ttfflt? 11-24 



8 



[O O 3 3] *D&i$&£ 1 5 0°C/s e c. #£J&3&£ 
[O 0 3 4) 

imi&m jaTfc. $t$:£v-mtzti:<m^h>ixx^z> 

mzml^§e®tt&zf&&tt<Dit¥mflt£m^ ui^-r. 
coo 3 5] ^tmommu&i** xizK&&&trT'm 

K*to)gi?fi5t £ r.v& y (*0 4 ©a y t^ot 0 

[O036] ^^Lt^fct-f;Uf >/<-^y, 05 

tz7ik?&7t£#?z>mxto&f$.r*Ltz 0 *<r>&. metz 

&m&0)4SO°Ck. mtZ&^t L*:4 8 0°CX'ffU^ 

tztK m7iz7*?m<>). mit'M&£7%<?z>^ttz&t) 

fcfc, iS^Ul&SICcfcyrtfflJ^te^TtfoT 
l>*6<. 4 8O°C^t^«(0l*lSPI®$(*it 

^(oii^^t^tt^^nt^^^T'fey, 
mtt&tttmmzftttixi^. fitot, *$gipm 

fip® $ &&z>tz#>tzttmtt& y *,5i*flST*s<baui£ 
i£LTi^;:£axp> % ffit^fcytticiiLT. &3fe<fcy=k 

[0 0 3 7] g<b&. ^^0^t»>3Vhe- 
[0 0 3 8] C^LTft»Lfc#«to^Ot>T. <£»5$ 

ft^fcyti-R^gtt^iiStsrzotxrttKLfciim 
£@8~si ofc^ygft^-r^o 

[0 0 3 9] 0 8(*. 4 5 0°CX-mit£fTU^tz§&Wtt 

omttztzttLx* iztomm&momm&titfT =e o 

±5 1k«f/nm 2 i^^<fc^^fS^teil»g^yEL^^ 

Ltz*><Dxt,tt&#& y a*?fc«#3£&£3K l 

Tfcy. &§&m&X'lt % x =6 0±5 1 kgf/mm 2 T*B 1 
OS&tfo (±«1S**<D1 0%A<ft*rr*&yfiL@33t) 

[0040] t = 7 0±6 0kgf/nm 2 £l>9&L 



y. *wttttt^ma>s<bsft-et,ittt«j:y 

£Sm££^LTfcy. f$fc. Hb^g$4 8 0ti:L 
fc££a>5S5B#0)B 1 05£ftli2. 5 x i 0 7 \s\VL±t 

[004 1] 01 oli. &EO)fi:*:l5BJri£*>6<T =9 o 

*M*fe£ 1 2 0°C<DflSSnFICl5£. 4 8B#^^SLfc 

io &0&®&mmr*m&\~tzt£&<»v^z?x'&z> < > 
«(*ttis«ct y ^i±^^ica»^Bt-sfcyt±^7FLTL> 

[0 0 4 2] 01 Itt. >I;h,&^te£^{ffiLfcS*©<D 

IS^^f *><DT*fc& 0 -ffc*>^ #f#tefc=i< y 
Lfc»rc±fi£T^Slsc&*cofil^fi^fc^b3?^ 

20 [0 0 4 3] 

mmo>&m *§&mtzmz>&&mm£tzx'i± % ^r. 

(SiftU *fl®£3?5t<b$1*fc e ^ML^J^COii^tt. £ 
fc, S^^b«iS^Prtti:L. ^®^$<DJb#^tet 
Lfco CtLibttttffllc^y. «#&&<Dft_tjb<nJte£fc 

±fMc<fc*$fli&iE<b*,RfritU «E<£(DfSS)£BfHlf::* 
ctLli. ffit-fcy<tO)fnlJ:fct^:^<^r*4,<7) 

taic. ^^T*tt^n^^$^>Ut^b«iS^fifi-rci 

[01 1 emtt0Hb¥*§0u 

40 [0 3] ^ji^v/t-H&a&fr. 
[04] ^-^ ;u^f >/<-ftia>?i?s^i4o 

[06] sibfli^^- 

[0 7] ^b^a>*Bsa$»flr 0 

[0 8] ffit*S*JK*§l!l (^(Di) . 

[09] miKtm&m (to2) . 

[0 1 o ] tttUMM. 

[011] sn^%«^issio 



(6) 



ttffiW- 1 1-2 4 6 9 



[01 ] 



[02] 





C 


Si 


Mn 


Cr 


V 




0.«4 


105 


0.71 


0. 76 


0.10 


tbtttt 


0,64 


LSI 


0.09 


0.69 


o.u 



* <f wt-a* -cassis 



% id 














5> 


— > 


— > 





J/3 9 hbT-->^ 




tttt 








— J 


— 5 



[04] 











8 5 Ot3 (ffi««J!fl«0 


4 2 0TC (Kra*^J») 




0 0 On {3B*tfO») 
- 1 0»«»ftfc*J 


4 a ox; (sham) 





5f^a? (N/u 1 ) 


(36) 




2033 


50. 4 


JttOT 




4B. 8 

* 



[06] 













*-8- 2 


^21. 2 


8. & 


4. 6 


50 





0) 450Cxl20# 
<2 480X1X1205- 


htm 


420tx l 20ft 



[07] 



[08] 



1000 



(Hv) 




450-can: 



m 



60 



55 



50 



45 



100 

s it *> 6 © m 




40 



1 TT 




r*=60 kgf/nn* 

I I I 1 1 



10' 



10' 

m *. b r 



ID 8 



(7) 



[@9] 



10 8 



0 
& 



10' 



10 f 



(T = 7 0±6 0ksf/M e ) 



r =70±60 kgf/W 
J I 



450* Sfc 



480*cS{t 



[011] 



1200 




0.01 0.10 1.00 10.00 



100.00 



4$fH¥ 1 1 -246943 



m i o] 



7 



(XlO" 4 ) 1 
0 



7 

6 - 

5 - 

4 - 

3 - 

2 - 



r =90 kgi/im 2 
120Tcx48hr 



1 



1 



450'c Z(t 



i 




Ms Page Blank (uspfoj 



